Coordinated functions of Netrin-1 and Class 3 secreted Semaphorins in the guidance of reciprocal septohippocampal connections.
An essential characteristic of the CNS function is the formation of reciprocal connections between brain areas. Although the mechanisms controlling the establishment of neuronal connections are being determined, very little is known about the development of reciprocal connections, which often course along identical pathways. Here, we show that Netrin-1, expressed along the fimbria, chemoattracts both septohippocampal and hippocamposeptal fibers. Moreover, we show that both Semaphorins 3A and 3F expressed in regions nearby the septum prevent the growth of septal axons into these regions. Blocking experiments with recombinant ecto-Neuropilins indicate that both Semaphorins 3A and 3F act cooperatively in the repulsion of septal axons. Furthermore, netrin-1-deficient mice develop a reduced septohippocampal projection. We conclude that the coordinated actions of Netrin-1 and Semaphorins 3A and 3F cooperate in the development of septohippocampal and hippocamposeptal connections, indicating that the same molecular cues serve the construction of reciprocal connections in both directions of growth.